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(54) KOHCTPYKLU/lfl 3A60H CKBAXUHbl 
(57) H3o6peTeHne othocmtc* k KOHCTpyKquu 
CKBaxwHU. Ue/ib - yMeHbiueHMe TpyAoeMKo- 
ctw pa60T. noc/ie 6ypeHw« CKBattnnu ao 
KpoB/tM npOAVKTMBHoro o6beiaa 4 cnyc>caK>T 
3Kcn/iyaT3UMOHHy»o *onoHny 1 w ueMeHTupy- 
iot ee, Ranee ocymecTB/i«K>T 6ypeHwe npo- 
AyxTMBHoro o6teKTa 4 ao/iotom. A*aMeTp 
KOTOporo MeHbiue BHyTpeHHero AnaMerpa 
3xcn/iyaTauviOMMOrt ko/iohhw 1. nocne Mero 
pacuJHpniOT ee pa3ABM*HWMM pacwwpMTe- 
a simm. Bwno/iMfliOT pa6oTbi no M3MepeHvi»o 
4>aicTMsecKoro A^aMeTpa ctbo/13 CKaajKHHw. 
Co6npa»OT nep<t>opnpoBaHHy»o o6caAHyw ko- 
ziOHHy (ROK) Tpy6 3 M3 wanna c naM«Tb>o 
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MeTpoM. paBMbiM A"3"eTpy pactuupcuHoro 
ci eona CKoaxtiHbi. u bmytpcmhwm /^homctpom 
eonbiue oH.yTpeHHcro AiiaMcrpa axcnnyaTauM- 
ohmoii KonoMMw. HepcA cnycxoM b cicnawitHy 



flOK 3 npn/iatOT 4>opMy c iioucpcmhumh pa3- 
Mepar.m. oBecncMnoaiouiHMM choGoamwii 
cnyCK ec n nuicpiia/i aa/ieramin npo/iyKTMDHO- 
ro oGbeKTa 1. B 3tom niuepoanc nOK 3 narpe- 
eaK)T ao ooccTaHOB/ieunn i|>opmm. 4 nn. 



H3o6peTenne othochtca k nc<t>Tera30AO- 
6whc m MOxeT 6uTb ucno/ib30oaMO npn CTpo- 
MTenbCTBe ckb3jkhh. 

H3BCCTH3 KOHCTpyKUHfl 3360* CKB3)KHHbi. 

DKnK)M3K)ma« DKcnnyaiamiOMHyK) KO/iomty. 
cnyincHMyK> ao Kpoonn npOAy*Tvioiioro oGbex- 
Ta. noTatiHyK) xonOHuy c ncp<t>opnpooanHbiMn 
oiaepcTnqMii (mcnsiM&i). ycianoenenMyK) npo- 
twb npoAVKTtiDHoro oObOKTa. npu 3tom napy*- 
Hbiii ahhmotp noTauMon KonoMMw Menbiue 
AMOMOipa CToo/ia ncunau-Hbi. a noc/ieAHwvi 
Meiibitic- DityTpOMM^ro A^OMOTpa oxcnnyaTa- 

O/sra^ri a A'i MM ?vi KOHcrpyKunn 3a6on 
3nyTpei«Hiw A"^ Mr - T P noTaiiMOM ncp<t'Opupo- 
saHMOi'i koaohhu cvmecTBenno MCHbUJC eiiyT- 
oen<jro AnaMCTpa 3KcnnyaT3UnoHHOii 
<cnoHHbi.MTOonpeAen«eT HW3Kyk) npo/iyKTwe- 
H^^rb cK«a:KUnu u 33Tpynn«0T ee o6cny>*wna- 

hh»? *: '• CiiavnTa;;uiO 

i Ipn nn/nrr-m <o;ibU'.»aoro 3H3ppa Aao/ie- 
niic ia cieuKy CKoa;«»iHti u upoucccc cc axc- 
n~-jh :amu- yMCMbiuae^CP h co BpcneHeM 
np:icroonbM3R 30i«a c-ba^wMbi paapyiuaeTca. 
floc^CAnee .ar.ttC npnBOAt" k pa3pyujcnu»o 
ncTaiiMnii xonoHHu 

Hau6onee 6mi3xa k npcAaaraeMou kohct- 
pyxm/^ cKoaxunbi. BKn»0MaK5U4a« 3Kcnnyaia- 
UHOMM/O <0/t0HHy. cnymeHMyK) AO Kpoonw 
npoAyKTMBHoroo6beKTa.pacujnpeMHbiwcTBon 
CKBaxuHbi b HHiepBanc 3a/ieraMiia npoAy<- 
TiiBiioro o6bCKTa. noT3MHy»c nep^opupoBaM- 
nyK) KOaOHHy OOC3AHbix Tpyf). yoaHonneHhyK) 
npOTnBMHiepoana 3aneraHwa npo/iyKTwoHoro 
o6bCKTa. npu 3tom f\n$ npeAY»ipe*neHusi paa- 
pyujeHun nnaCTa K.cnbucBoe npocTpanCTBO 3a 
noTawiHOvi KoaoMHOii h3Gub3»ot r pa bumhO" 
necsanbiM ^n/ibipoM. l43nectMafl kohctpv'k- 
Uiin cKBaxiiHW oGnaAaeT cneAy»ou;nMn 
HeAOCTaTKaMM: obicoxa TpyAoeMxocTb pa6oT 
no C03A3HV1K) rpaBuwiHO-necMaHoro (t>unbTpa; 
no Mepe aKcnnyaiauuu rpaennno-nccManbiM 

4>H/lbTp 3aOHB3CTC« M npOAyKTHOHOCTb CKB3- 

xhh u yMenbiuneTcw: m3/ilili A^aneTp noTaw- 
Hoii iconoHMw onpencn^CT m n 3 * y *o 
npoAyKTHBHOCTb ckb3)kmhm vi 3aTpyAH«eT ee 
o6cny>KHBaHvie n aKcnnyaiauuK). 

Uenb U306peTeHHP - yMCMbUiOHiuj ipyAO- 
eMKOCin paGoT 11 yne/iiwCHiic npO'.onoAn^^ab- 

MOCT/I CKB3)HHHbl. 



yK33aHHafl nenb AOduracTcn tgm. mto b 
KOMCTpyKUlHI CKB3)KMHbl. BK/i*o**aK)iucfi 3KC- 
nnyaTauuoHHyK) KO/ionny, cnymeMHyK) AO 
KposAM npOAyKTWBHoro o6beKTa, paciunpen- 
5 hum CT00/1 CKBaxcHHw b MHTCpBane 3aneraHM» 
npoAyKTHBHoro oGbeKTa. nep^opupoBannyK) 
KonoHMy, ycTanoBncHMyK) npoTtm MHTepeana 
3aneraMHfl npoAy>crnBHoro o6beKTa. nep<l>opn- 

pOB3HM39 KOAOHHa oGC3AHblX TpyG BbinO/lHCHa 

10 M3 Meran/ia c naMflibio, D0CCT3HaB/inB3K)iuert 
nepB0H3M3/ibHyio <J>opMy noc/ic cnycKa ee b 
nhTepaan Kpennennfl. npwMCM Mapy>KMbiii A"* 
aMeip nep^opupoBaMHOw kohohhw oGcaAHbix 
Tpy6 nepBOH3Ma/ibH0w unnwHAP" l «ecKOM cJ>op- 

15 mw paBen AnaweTpy CTBona ckod>kmhw, a BMyT- 
penHMii AwaMdp 6o/ibUje BHyTpenHero 
AiiaMeTpa 3KcnnyaTauwoMHOM ko/iohhw. 

npuMunn AewiCTBun Meianna c naM«TbK) 
33KnK)MaeTCfl b cneAy»ouieM. 

20 H3BeCTHO. MTO MMCKDTCH M6Ta/l/IWMGCKM6 

cnaaow. y kotopwx Moynpyrne Ae^opMaunn 
nonHCCTbK) BOCCTaHaenwoaKHca npn chathm 
narpy3KH vinn narpeBa. i.e. MGTann. "BcnoMn- 
H3R". npnoGpeiaeT npe>KH»OK) ^opMy. 3to ao- 
25 /iPHiie. oGnapyxeHHoe bo Mnorux muctwx 
MeTsanax. cnnaoax m Meia/innMCCKnx komro- 
3HUM3X. Ha3biB3eTC« a^exTOM nanPTH <t>op- 

Mbt. 

Ha ^nr. 1 npeACTaB/iena cxcMaiuHecKn 
30 npCAnaraewafl KOMCTpyxunn 3aGo« CKBaxnnw: 
na <t>vir. 2 - ceMCHue A-A na <J>ur. 1: na ^nr. 3 - 
Ae<t>opMupoB3HHaa nepeAcnycxoM b cr.Baxn- 
ny noTaiinafl xonoMMa: na ^nr. 4 - cesenne B-B 
na ^nr. 3 (HanGonbUJuvi A^aMCip noncpeMHoro 
35 ceMeHu* Ae1>opMwpoBaHHOui KonoHrbi MCHb- 
uie BHyTpennero A^^ M eTpa aKcnnyarauviOH- 

HOWI KO/IOHHbl). 

KoncTpyxuHB 3a6o« CKaaxuHbj BxnrOMaet 
□Kcn/iyarauMOMHyK) xonoHHy 1 . pactuupcMUbiti 

40 CTBon 2 CKBaMCMHW b MHiepBane 3ancraHnn 
npoAyKTHBHoro o6betcT3 4 n nep<t)Opup083H- 
nyK) xonoHHy 3 oGcaAHbix rpyG. 

(locne Gypenwa CKBa)KHHbi AO xponnu npo* 
AyxTviBMoro o6beKTa 4 cnycxaKU axcnnyaTa" 

45 uviOHMyio KonOMMy 1 v\ uCMCMTupyK)! ee. 
JXanee ocymccrBnaKn Gypcnnc npoAY^T^o" 0 " 
ro o6bexTa 4 AonoiOM. AnaMerp xoioporo 
Menbiue BMyTpcMMero A^ar-icip;* aK.cunyara- 
UMOHMOii ko/iomhijI 1. nocno Mcro pacuivtpflK)T 

50 cro pa3A0n>:MLiMii paciunpiuenwMn. Bwnon- 
HPioi paGorw no h3mcpchm»o ^nKTvvieCKoro 
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/inar.ieipa ciflona :kp«ih»ihm. Co6up3K)T ncp- 
(J)OpMpOoaHnytO oDca/inyK) KOnOHny 3 Tpy6 n3 
neTcinna c nawflTbK) unmiHApusecKoft <J)OpMw 
c HapyxHWM AnaMerpoM. paonbiM AwaMeTpy 
pacitiupcnnorocioo.na CK03)khhw. riepeA cny- 
ckom o cKoaxvuiy neptpopupoBaHHOM ko/iohhg 
3 npoA<i»OT (J>opMy c nonepeMnwMn pa3Mepa- 
mii. o6ecneMHBDK)miiMM CBoOoAHbiii cnycK ee 
c iiHTCpaan 3a/ieraHusi npnayKTwonoro o6beK- 
to 4. C ncMombK) D/ieKiponarpeoaTenq h/ih 
Apyr mm nyTCM ocymecTo/iflHDT HarpeB oep>KHH 
c naMRTbto ao pacMerHOfi TeMnepaiypw. Rpn 
3tom ciepxcHb c naM^Tbio ooccTanaoniiBacT 
ccok) nepDOnaManbiiyK) <]>opMy. 

n p ti m e p. Bypenne poa 3Kcn/iyaTaunoM- 
HyK)KonoHHyAor/iy6uHbi2C00MOcymecTBn»iOT 
AOaotom© 215.9 mm. Ha y*333HiiyK) rnyfciiHy 
cnvcKaicr 3rcn/iyaTouvionHyK> kohoh Hy M3 
Tpy5 0 168 mm c ToniqwHOM 10 mm m ueMen- 
TiipyfOT. 3anera»ouitiw M:i>*e npoAyKTMBHbi* 
oGbCKT pa3Gypn6a»OT ao/iotom 0 145 mm ao 
npoCKTHOA r/iy6wnu 2020 m. 33TeM ctbo/i 
CKsaxmiu pacmtipfliOT pa3ABwxMbiMn pac- 
LuiipinoaKMn ao A* 1 3MeTpa 0 250 mm. 143 
Meranna c naMa « bK) M3roTaRnMeaKH nep<t>opu- 
pooaHHyK) KO/iOMiiy amimoA L=22 m m paaMe- 
paMii di-148 mm, d2=250 mm. Ko/iOHHy 
act'OpMiipyiOT. npnAao nonepcMHOMy npo<t>- 
•mio bim na <t>wr. 4 c ManSoAbLUMM AnaMcrpoM 
noncpeMHoro cCMemifl d3 = ' 40 mm. mto o6ecne- 
vuoaei K.o/ibUOnoM 3a3op. pafuiuA 4 mm. c 
GMyTpeHHiiM AwaweTpoM 3KcnnyaTauwoMMOii 
KO/ionHbi 1 48 mm it. cneAOB3Tenbno. cbo6oa- 
nyK) TpGMcnopTnpooKy norauHOrt k.O/iohmw b 
v/imepBan 33/ieranna npoAy»<TiiOHOro o6be*ra. 
CnyCK3K)T Ae^opMnpoRaHMy*o *ononHy na 
Ka5c/ie b CKBa*iuiy r ^o yfiopa c cc aaOoeM. 
B *o'<aK)T cucieMy pncKxpoMar pena. Hocne 
BbJACpA^ii 0 TCMcnne onpeA^^CMnoro BpeMe- 
hh noTaiinaa KO/10HH3 bocc xa HasnHBae r cbok> 
nepBOMananbHyKD uii/inHAPiwcCKyK) topMy c 
napy>:HWM AnaMCTpnM 250 mm. 

3K0H0MHHeCK35 3.1»'l>CKTHBMQCTb OT BHCA" 

pernio npoAnnraeMorn Te/mv^CKOro peiue- 



HUfl onpeAea»eTC» AOno/iMHTcnbMWM acohtom 
CKBaxuMbi. Ho <})opMy/ie /liomoH ac6mt ckp.3- 
>khhw Q o6p3THO nponopiuionanex nary- 
panbHOMy /iorapu<J>My otHOujCHmi paA^yca 
5 KOHTypa nmaHvia (R<) n paA^ycs ckb3*whw 

(r c ), H3 0CH0B3HMM WO npOH3BOAMTenbMOCTb 
ckb3*cwhw c yaennMenHbiM paA^ycoM r c » npw 
npoHwx paBHwx ycnoBHax onpenenaeicfl bu- 
paxcMneM 
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npwHUMaa R^200 m. r c -0.145 m, no/iy<a- 

>otQi-0.08Q. 

TaKMM o6pa30M. AOCTuraeicw yBe/wHCHne 
npon3BOAWTenbHocTn 3a cmct peann3auun 
npeAnaraeMoro TexnuHCCKoro petuenvifl. 

cDopMy/ia M3o6peTeHHfi 

KoMCTpyKUMA 3a6ofl CKaa>KHHbi. BKnK)na>o- 
2 iU3R 3KcnnyaTaunOMHy»o Kononny. cnymeH- 
HyK) ao KpoB/i* npoAy^TWBHoro o6beKTa. 
pacuinpeHHww CTBon cKBa)KMHw b MMiepBa/ie 
3a/ieraHnn npoAY*™BMoroo6beKTa. ncp^opn- 
P0B3HHy»0 KOnoHny oDca/iMbix Tpy6. yCTanoe- 
nenHyio npoTwa MMTepeana 33/icraHua 
npoAyxTMBMoro o6bCKTa, or/inMaioata«" 
c a tcm, ht j. c ue/ib»o yMenbtueHUH TpyAoeM- 

KOCTM pa60T M yBe/lMMCMUfl npOH3BOAMTC/lbHO- 
CTH CKBaJKMHbl. nep4>OpnpOBaHH3fl K0/10HM3 

o6c3Ahwx Tpy6 aunonHena n3 MeTanna c na- 

MflTbK). BOCCTaH3B/1MBaK5lUeM nepB0H3M3nb- 
ny to 4>opMy nochc cnycKa b MHTepea/i 
Kpennennn. npn^eM Hapy^HbiA A^aMeTp nep- 
4)opnpoBaHHOvi ko/iohhw o6caAHbix Tpy6 nep- 
40 BOHana/ibHOM unnnHApw^ecKOM <t>opMw paaeH 
AnaMeipy cieona ckbs^mmm. 3 BMyTpeHnwa 
AMaMeTp 6onbuie BHyTpCHMcro A^aMerpa 3kc- 

n/iy3T3UM0HH0M KO/lOH Hbl . 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 
[see Russian original for figure] 

dwell 
Fig. 1 
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[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, 62 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j y s should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 




Claim 
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